An investigation is made on effects of temperature dependent viscosity and thermal conductivity on MHD flow and heat transfer of a micropolar fluid through a horizontal channel, lower being a stretching sheet and upper being a permeable plate bounded by porous medium. It 
Introduction
The theory of micropolar fluids, first discussed by Eringen [1] has become a field of active research for few decades due to its increasing practical importance. The study of micropolar fluid flowing between parallel porous and non-porous boundaries is of practical importance in the design of thrust bearings, oil exploration, radial diffusers, lubrication of porous bearings etc. Ishak et al. [2] studied the magnetohydrodynamic flow of a micropolar fluid towards a stagnation point on a vertical surface. Hady [3] discussed on the heat transfer to a micropolar fluid from a non-isothermal stretching sheet with injection. Numerical solution of free convection MHD micropolar fluid flow between two parallel porous vertical plates was investigated by Bhargava et al. [4] . Ojjela and Josyula [5] studied about the micropolar fluid flow between two porous parallel plates with suction and injection. Borgohain and Hazarika [6] also studied the effects of variable viscosity and thermal conductivity on hydromagnetic boundary layer micropolar fluid flow over a stretching surface embedded in a non-Darcian porous medium with radiation sheet. Borthakur and Hazarika [7] analyzed the effects of variable viscosity and thermal conductivity on flow and heat transfer of a stretching surface of rotating micropolar fluid with suction and blowing. The effects of magnetohydrodynamic on thin films of unsteady micropolar fluid through a porous medium were investigated by Rahman [8] . Hazarika and Phukan [9] examined the effects of variable viscosity and thermal conductivity on magnetohydrodynamic free convection flow of a micropolar fluid past a stretching plate through porous medium with radiation, heat generation and Joule dissipation. studied the effects of variable viscosity and thermal conductivity on MHD flow through a horizontal channel, lower being a stretching sheet and upper being a permeable plate.
In most of the existing studies on micropolar fluid the fluid properties are assumed to be constant including or excluding MHD effects for various flow situations. However, it is known from the work of Herwig and Gersten [11] that these physical properties may change with temperature especially for fluid viscosity and thermal conductivity. Khound and Hazarika [10] considered a MHD flow of general viscous incompressible fluid. The present work is an extended work of Khound and Hazarika [10] for micropolar fluid and the purpose of this work is to investigate the effect of temperature dependent viscosity and thermal conductivity on boundary layer flow and heat transfer of micropolar fluid through a specially characterized horizontal channel consisting of two plates, lower being a stretching sheet and upper being a permeable plate with temperature dependent viscosity and thermal conductivity. The fluid viscosity and thermal conductivity are assumed to vary as an inverse linear function of temperature. The governing partial differential equations of motion are reduced to ordinary differential equations using similarity transformations and then solved numerically for certain boundary conditions applying shooting method. properties are assumed to be constant, except for the fluid viscosity and thermal conductivity which are assumed to be inverse linear functions of temperature. It is also assumed that the external electric field is zero and the electric field due to polarization of charges is negligible.
Fig.1. Flow configuration
Under the above consideration, the governing equations become:
The equation of continuity:
The momentum equation in x-direction:
The momentum equation in y-direction:
The angular momentum equation:
The energy equation:
The boundary conditions are: (6) where is the fluid density, is the co-efficient of dynamic viscosity, j is the micro-inertia per unit mass, is the thermal conductivity, is the specific heat at constant pressure, is the coefficient of permeability, is the magnetic field, is the electrical conductivity, is the spin gradient viscosity, is the kinematic micro-rotation viscosity and c is a stretching parameter.
Following Lai and Kulacki [12] , the fluid viscosity is assumed as:
or (7) a and where, is the viscosity at infinity, a and are constants and their values depend on the reference state and thermal property of the fluid. is transformed reference temperature related to viscosity parameter, is a constant based on thermal property of the fluid and for gas, for liquid.
Similarly, we assume (Khound and Hazarika, [10] ) the thermal conductivity as: Let us introduce the following similarity transformations and parameters:
, and
, 5 Using the transformations the equation of continuity (1) is satisfied identically and rest of the equations (2), (3), (4) and (5) respectively reduced to: 
Again, differentiating equation (11) w.r.t. , we get:
Now, eliminating 'p' from equation (14) and (15), we get:
The boundary conditions (6) reduce to:
where, is a constant for a given flow.
The important physical quantities of interest in this problem are skin friction coefficient Cf and the Nusselt number Nu which are the rate of plate shear stress and the rate of heat transfer for the surface respectively. These are defined as:
where, is the shear stress which is given by and, where, is the heat transfer from the surface given by, Thus, .
.
Results and discussion

Discussion
The differential equations (12), equation (13) 
Conclusions
From the above analysis made on this paper it is found that the viscosity and thermal conductivity parameter along with the other parameters such as magnetic parameter M, coupling constant parameter K, micro-rotation parameter G etc. have significant effects on velocity, micro-rotation, and temperature profile within the boundary layer. We can draw the following observation:
1. Increasing values of viscosity, magnetic field and coupling constant parameter (K) enhance the micro-rotation of the fluid element.
2. When viscosity, coupling constant parameter (K) and magnetic field increase the temperature increases but it decreases with the increase of thermal conductivity.
3. Velocity ( ) increases with the increase of viscosity and coupling constant parameter K.
4. Skin friction decreases and Nusselt number increases when viscosity increases.
5. Micro-rotation parameter G enhances Both skin friction and Nusselt number.
